Financial interlinkage has become an innovative way for rural households to get loan with connection of formal financial institutions and rural intermediaries. This paper is examining the rural households' explicit and implicit demand for credit, and empirically investigates different types of credit rationing that occurred in China, and then use the Probit model to identify the impact of financial interlinkage on credit rationing. Quantity rationing, and transaction cost rationing turns out to be released by financial interlinkage significantly. The respondents join in the financial interlinkage appear to be effective to increase their wealth characteristics, especially agricultural income.
INTRODUCTION
In many developing countries, rural credit markets do not function well enough to allocate resources efficiently, diversify risk or provide sufficient financial support to agricultural production (Kochar, 1997; Park et al., 2003) . Formal financial institutions have a significant advantage due to their capital reserves and larger operational scale in credit markets, however they are not able to obtain comprehensive information about the quality of agricultural borrowers in rural areas and to supervise the usage of credit (Bell et al., 1997) . Informal financial associations do not experience the asymmetric information because they have access to more information about borrowers, lower transaction costs, and more flexible mortgage guarantee mechanisms (Kochar, 1997; Boucher & Guirkinger, 2007) . Financial linterlinkage is the use of capital advantage of formal financial institutions and information advantage of informal associations, and establish a cooperative relationship between formal and informal associations to transfer credit to the rural households.
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The literature has identified price and quantity rationing as the primary factors that limit farmers' or rural households' credit (Carter, 1988) . Price rationing involves using the interest rate to discourage potential applicants from borrowing (Guirkinger & Boucher, 2007) . Quantity rationing involves limiting the supply of credit for a given interest rate resulting in a credit shortage with borrowers that have positive demand. Due to information asymmetry, lenders have higher transaction cost, so they shift the cost to borrowers. Lenders attempt to shift contractual risk to borrowers, which forces borrowers to withdraw from the credit market to avoid the risk of losing assets without insurance. Borrowers voluntarily exclude themselves from formal credit market because of the fear of rejection. This is fully quantity rationing. Financial interlinkage could reduce the credit rationing experienced by rural households and increasing the supply of credit for rural households. This paper examines credit rationing in rural households in Shaanxi, China and investigates the release of financial interlinkage on credit rationing.
DATA AND DESCRIPTION ANALYSIS
The data used in this paper was drawn from two counties, Qian Yang and Yang Ling, in Guanzhong Plain in July 2016. Two townships were selected in each county based on data that indicates that the economic development level of the townships was average (Qian Yang and Yang Ling). Then, two villages were randomly selected in every township as locations in which to field the survey. We surveyed 403 rural households, and a total of 390 valid questionnaires were obtained, with 13 responses being excluded because they were incomplete or contained illogical responses.
Analysis of credit demand and credit rationing mechanism
The demand for credit is an essential component of credit rationing for rural households. The respondents indicated that they had applied for credit and their demand was partially or fully satisfied and this group accounts for the explicit demand for credit. Respondents that had demand and were not deemed credit worthy, along with those that did not actually apply for credit, though they expressed a need for it, comprise the implicit demand for credit.
After our investigation, 179 rural households were credit rationed. There were only 23 rural households satisfied their credit demand. As Table 1 indicates, 45.89% of the survey respondents were subject to credit rationing. 33 respondents were subject to fully quantity rationing, while 45 or 11.54% were subject to partial quantity rationing. The rest respondents that indicated that they had a demand for credit and did not apply for a loan were queried about why they did not apply. 23 or 5.89 % felt the interest rate is too high and therefore were subject to price rationing; 26 or 6.67% felt that the conditions of the loan made repayment difficult and/or that their collateral was at risk, and therefore were subject to risk rationing; 46 or 11.79 % felt the transaction costs were too high and therefore were subject to transaction cost rationing. In the total 390 sampled rural households, 172 respondents joined in Farmer's cooperatives association. After asked the financial service of cooperatives association to their members, there were 119 rural households experienced financial interlinkage. From the Table 2 , the satisfied percentage of credit demand for rural households who participate financial interlinkage, 6.72%, were higher than those who didn't participate, 5.54%. Financial interlinkage has significant improvement on all kinds of credit rationing except price rationing, which may because it has less impact on the rate of interest. The partial quantity rationing, and transaction cost rationing was declined from 13.28% to 7.56% and 8.40% respectively.
Theoretical model and the determinants of credit rationing
In this paper, credit rationing is described by the following model: = ( , , , ) where IC is a vector of individual characteristic that play a dominant role in financial decision-making in China; HC is a vector of household characteristic that may also affect the famliy's capacity to generate income; R is relationship between rural households with farmers' cooperatives; CR is the types of credit rationing, and we put the fully quantity rationing and partial rationing into quantity rationing together. The means, standard deviations and the ranges for socio-economic characteristics of these rural households are summarized in Table 3 . Source: survey data.
ECONOMETRIC ANALYSIS
In order to further examine the effect of financial interlinkage to different types of credit rationing, we use Probit model to determine this impact. Before we run the Probit model, first the degree of correlation between the variables was investigated to determine if multicollinearity existed in the data. As a result, the respondent's age, amount of land owned, and total value of assets owned were dropped, since these variables had a relatively small amount of correlation coefficient with dependent variable.
A Probit model was used to investigate the effects of each independent variable on each type of credit rationing: P(y = 1|x) = F(x, β) P(y = 0|x) = 1 − F(x, β) Source: survey data. Notes: ***, **, * indicates significance at the 1, 5 and 10 per cent levels respectively.
When F(x, β) is the standard normal cumulative distribution function, the probit model is: P * = F(x, β) = βx + ε WhenP = 1，P * > 0; P = 0, other. = 1 is join the interlinkage, = 0 is not join the interlinkage. is the vector for the characteristics of the respondents.
We use Stata 12.1 to run the probit model, and the result is showed in Table 6 . The Table 4 presents the regression results for a Probit model that estimated the effect of various factors on financial interlinkage. For the four types of credit rationing, quantity rationing, and transaction cost rationing is significant in 5% and 10% respectively, and the coefficient is negative, that means the rural households didn't join in financial interlinkage significantly influenced by quantity rationing and transaction cost rationing. While, for those who join in financial interlinkage, the probability of getting quantity rationing and transaction cost rationing is decrease 47.14% and 40.64%. This result is same with the statistical result before, and proving the releasing impact of financial interlinkage to credit rationing. The results of price rationing and risk rationing are not significant, the possible reasons are: first, the sample size of price rationing and risk rationing are relatively small, therefore, didn't pass the significant test; second, the effect to reduce the interest rate and increase the level of rural households' reimbursement is not ideal in the sample area.
From the household factors results, total household income, to participate in the financial linkage is statistically significant at the 5% level, that in the financial linkage household income higher than without the participation of family farmers; agricultural income accounted for 10% of the level, that is to say, the higher the proportion of agricultural income farmers more willing to participate in the financial interlinkage. This result proved the final effect of financial linkages, which is increasing farmer income, improving the living standards of farmers, and also promoting the development of new business entities in rural areas.
CONCLUSION
This paper investigates about the impact of financial interlinkage to the credit rationing of rural households, and we identified different types of credit rationing through distinguish credit demand of the rural households' in Guanzhong Plain in Shaanxi province in China. The proportion of farmers and fully meet the demand for loans has a 1.18% increase explain the financial interlinkage in practice can indeed improve the farmers' credit rationing, increase the loan amount.
